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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
February 9, 2005 has been entered. 

Claim Objections 

2. Claim 16 is objected to under 37 CFR 1.75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. Please note that claim 6 
recites the limitations recited in claim 16. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 US.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

5. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ito et al. 
(US Pat. No. 5,650,344) in view of applicant's admitted prior art, and further in view of 
Susuki (JP 09-064362 A). 

Regarding claim 6, Ito et al. teaches a method of fabricating a semiconductor 
device, comprising the steps of: 

forming a gate oxide film (12) on a substrate (10) by a thermal oxide film (grown 
in a dry oxygen ambient) [col. 3, lines 25-26 and fig. 1B]; 

forming a gate electrode pattern (20) on said gate oxide film [fig. 1 D]; 

forming diffusion regions (28, 30) in said substrate at both lateral sides of said 
gate electrode pattern (see fig. IE) by introducing an impurity element (N-type or P- 
type) into said substrate through said gate oxide film while using said gate electrode 
pattern as a mask [col. 4, lines 33-35 and fig. 1E]; and 

introducing N atoms into said gate oxide film while using said gate electrode 
pattern as a mask (nitriding the oxide film) [col. 3, lines 36-45 and fig. ID], such that 
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said N atoms do not penetrate into the substrate (consider the nitriding step^ of the 
SONO process) [col. 3Jines 36-41], and 

said step of introducing said impurity said impurity element being conducted prior 
to said step of introducing N atoms into said gate oxide film [col. 4, lines 45-47 and col. 
5, lines 55-59], 

wherein said step of introducing N atoms into said gate oxide film (12) comprises 
a thermal annealing process of said gate oxide film [col. 4, lines45-47], 

wherein activation of said impurity element is conducted simultaneously to said 
thermal annealing process [col. 4, lines 45-47]. 

However, Ito et al. fails to teach the limitation of forming a contact hole through 
said gate oxide film, and a thermal annealing process conducted in an atmosphere 
containing NO and at a temperature of about 800 °C. 

Applicant's admitted prior art teaches that it is well known in the art to anneal the 
gate oxide film at a temperature of about 800 °C [page 5, lines 1-2 and figs. 3A-3B]. The 
motivation for doing so is to increase the nitrogen incorporation in the dielectric without 
a significant increase in oxide thickness. 

Suzuki teaches that it is well known in the art to form a contact hole through said 
gate oxide film (see fig. ID). The motivation for doing so is to provide an electrical 
connection to the source/drain region. 

Ito et al., applicant's admitted prior art and Suzuki are analogous because they 
are from the same field of endeavor as applicant's invention. At the time of the invention 



* See paragraph 8 under "Response to Arguments" on page 9 of this Office Action. 
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it would have been obvious to a person of ordinary skill in the art to include a nitridation 
process conducted in an atmosphere containing NO and at a temperature of about 800 
°C, and to form a contact hole through said gate oxide film. The motivation for doing so 
is to increase the nitrogen incorporation in the dielectric without a significant increase in 
oxide thickness and to provide an electrical connection to the source/drain region. 
Therefore, it would have been obvious to combine Applicant's admitted prior art with Ito 
et al. to obtain the invention of claim 6. 

6. Claim 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ito 
et al, (US Pat. No. 5,650,344) in view of applicant's admitted prior art and Susuki (JP 
09-064362 A), and further in view of Kim et al. (US Pat. No. 5,464,783). 

Regarding claims 15-16, Ito teaches the step of forming an oxide film (32) on 
said gate oxide film (12) [col. 4, lines 47-49) subsequently after said step of introducing 
N atoms (SONO process) [coL 4, lines 45-47]. 

However, the prior art fails to teach the limitation of forming a CVD oxide film 
continuously without taking out said semiconductor substrate out of a processing 
chamber. 

Kim et al. further teaches that it is well known in the art to conduct a nitridation 
process and an oxide deposition process in the same CVD processing chamber (see 
col. 4, lines 12-16 and col. 3, lines 57-64). 

Ito et al., applicant's admitted prior art, Susuki and Kim et al. are analogous art 
because they are from the same field of endeavor as applicant's invention. At the time 
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of the invention it would have been obvious to a person of ordinary skill in the art to 
conduct the nitridation process and the CVD oxide deposition in the same CVD 
processing chamber. The motivation for doing so, as is taught by Kim et al. (col. 4, lines 
17-18), is minimizing handling of the substrate. Therefore, it would have been obvious 
to further combine Kim et al. with Ito et al., applicant's admitted prior art and Susuki to 
obtain the invention of claims 1 5-1 6. 

Claims 10 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Loh et al. (US Pat. No. 5,516,707) in view of Susuki (JP 09-064362 A). 

Regarding claim 10, Loh et al. teaches a method of fabricating a semiconductor 
device, comprising the steps of: 

forming a gate oxide film (35) on a substrate(20) [see fig. 1] by a thermal oxide 
film (grown) [see col. 2, lines 46-47]; 

forming a gate electrode pattern (26) on said gate oxide film such that said gate 
electrode pattern is in direct contact with said oxide film [see fig. 1]; 

forming diffusion regions (21, 22) in said substrate at both lateral sides of said 
gate electrode pattern [see fig. 1] by introducing an impurity element into said substrate 
through said gate oxide film while using said gate electrode pattern as a mask [see col. 
3, lines 4-12]; and 

introducing N atoms (50), after said step of introducing said impurity element, into 
said gate oxide (35) film while using said gate electrode pattern (26) as a mask [see fig. 
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2], such that said N atoms do not penetrate into the substrate [please note that nitrogen 
are incorporated immediately above source/drain regions. See col. 3, lines 13-15], and 

wherein said step of introducing N atoms into said gate oxide film includes an ion 
implantation process of N ions [col. 3, lines 15-16]. 

In addition, Loh et al. that it is well known in the art to optimize the implant 
process by controlling the implant dose, energy and tilted angle [see col. 3, lines 22-24]. 

However, Loh et al. fails to teach an acceleration voltage not exceeding 10 keV 
and a dose of 1-3 x 10^"* cm"^. 

Suzuki teaches that it is well known in the art to implant ions in the gate oxide 
layer (2) at an acceleration voltage of between about 5-20 keV and a dose of 1-5 x 10^"^ 
cm"^ [see paragraph 0022 and fig. 1 C]. 

Loh et al. and Suzuki are analogous because they are from the same field of 
endeavor as applicant's invention. At the time of the invention it would have been 
obvious to a person of ordinary skill in the art to art to implant ions in the gate oxide 
layer at an acceleration voltage not exceeding 10 keV and a dose of 1-3 x 10^"^ cm"^. 
The motivation for doing so, as is taught by Suzuki (abstract), is to improve the 
threshold voltage Vth and dielectric strength of the gate oxide by increasing the nitrogen 
concentration in portions of gate oxide located above source/drain regions. Therefore, it 
would have been obvious to combine Applicant's admitted prior art with Ito et al. to 
obtain the invention of claims 10 and 18. 

Regarding claim 18, Suzuki further teaches that said N atoms are incorporated 
into said gate oxide film with a concentration of about 3% [paragraph 0022]. 
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Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Loh et 
al. (US Pat. No. 5,516,707) in view of Susuki (JP 09-064362 A), and further in view of 
Duane (US Pat .No. 5,804,496). 

Regarding claim 17, Loh et al. teaches a tilted angled implant technique for 
incorporating nitrogen atoms (50) in the gate oxide [see fig. 2]. In addition, Loh et al. 
further teaches that it is well known to optimize the implant technique by controlling the 
implant dose, energy and tilted angle [col. 3, lines 22-25]. 

However, the prior art fails to teach implanting the nitrogen atoms at a 
perpendicular angle. 

Duane teaches that it well kwon in the art to implant nitrogen atoms at 90° (col. 3, 
lines 65-67). 

Loh et al., Suzuki and Duane are analogous because they are from the same 
field of endeavor as applicant's invention. At the time of the invention it would have 
been obvious to a person of ordinary skill in the art to art to implant nitrogen ions at a 
perpendicular angle. The motivation for doing so, as is taught by Duane (col. 4, lines 65- 
67), is to introduce nitrogen ions without substantial penetration into active regions. 
Therefore, it would have been obvious to combine Duane with Loh et al. and Suzuki to 
obtain the invention of claim 1 7. 

Response to Arguments 

7. Applicant's arguments with respect to claims 6, 10, and 15-18 have been 
considered but are moot in view of the new ground(s) of rejection. 
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8. With regards to arguments that Ito et al fails teach the limitation of introducing the 
nitrogen atoms without penetrating the substrate, it is noted that the SONO process in 
Ito et al. includes two steps: a nitriding step [col. 3, lines 36-45] which incorporates 
nitrogen atoms over the width of the gate oxide, without reaching the substrate [col. 3, 
lines 43-45]; and a re-oxidizing step [col. 3, lines 46-49 and col. 4, lines 17-19], which 
further extends the nitrogen atoms into the region 24 of the substrate [col. 4, lines 17- 
19]. In addition, it is noted that claim 6 uses the term "comprising" which is inclusive or 
open-ended and does not exclude additional, unrecited elements or method steps 
(MPEP 2111.03). Thus, the fact that the nitrogen atoms are incorporated in the 
substrate during the subsequent re-oxidation step is irrelevant since claim 6 does not 
preclude performing this additional step in the claimed method. Therefore, the SONO 
process of Ito et al. makes obvious the claimed limitation by teaching a nitriding step 
that incorporates N atoms in the gate oxide such that the N atoms do not penetrate in 
the substrate. 



Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jose R. Diaz whose telephone number is (571) 272- 
1727. The examiner can normally be reached on Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 




Jose R. Diaz 
Examiner 
Art Unit 281 5 



